The physiological experiments of Constantin von Economo on the central pathways of mastication and deglutition.
The first study of Constantin von Economo on the mammalian brain was published in 1902. Experiments were carried out in rabbits at the Physiological Institute headed by Siegmund von Exner-Ewarten in Vienna to investigate the central pathways of chewing and swallowing. After placing cortical lesions, Economo applied cortical and subcortical electrical stimulation to obtain masticatory movements, and tracked degenerated fibers by means of the Marchi method. He traced fibers through the internal capsule, ventral nucleus of the thalamus, subthalamic nucleus, substantia nigra and its connections with the motor nucleus of the trigeminal nerve, and nucleus solitarius. He suggested that the substantia nigra is responsible for coordinating alimentation movements, with the involvement of cranial nerves V, VII, IX and X as well. We discuss these findings in a historical and a modern perspective, including the concept of a central pattern generator in the pontine reticular formation and its interaction with the nucleus solitarius. Today we understand that mastication is a voluntary action controlled by motor cortical areas, by motoneurons of the trigeminal, and by a neural pattern generator in the pons. On the other hand, deglutition comprises 'reflex swallowing' triggered by sensory fibers of cranial nerves V, IX and X, and 'voluntary swallowing' which may be controlled by both cortical fields and subcortical areas, such as the internal capsule, the hypothalamus and the mesencephalic reticular formation.